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(54) [Title of Invention] Position detection method and device for chips 
(57) [Abstract] 

[Objective] To improve the processing efficiency of component adsorption condition detection 
and homogenize the processing time regardless of the component adsorption condition. 

[Resolution Means] It is equipped with a detection unit 30 which detects the projection of a chip 
component 20 by emitting light onto the chip component 20 adsorbed on a nozzle element 21 
installed in the head unit of the mounter. This detection unit 30 consists of an emitter 31 which 
has a first point light source 32a ~ eighth light source 32h, and emits diffuse light onto said chip 
component 20 from these light sources, and a receptor 35 which faces the emitter 31 across said 
chip component 20. It is also equipped with a computation processing means which examines the 
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component adsorption condition based on the projection detection data from the receptor 35 
w hen diffuse light is selectively emitted from the first light source 32a ~ eighth light source 32h, 
and based on the specified data showing the positional relationship among light sources 32a ~ 32h 
involved in the said projection by the emitter 31, the receptor 35, and the nozzle element 21. 

[Scope of Patent Claims] 

[Claim 1] A chip component position detection method wherein, in a position detection method 
for a chip component adsorbed on a nozzle element based on the detection of its projection using 
an optical detection means equipped with an emitter which emits light toward the chip component 
adsorbed on the nozzle element installed in the head unit of a mounter, and a receptor which 
receives the light in the position facing said emitter across the said chip; plural point light sources 
are installed in said emitter; diffuse light is emitted onto said chip component selectively from 
these light sources, and the projection of the component on said receptor is measured; as for 
processing based on the component projection measurement, distances between the specified base 
position and each edge of the projection on said receptor are detected, the chip component corner 
positions are obtained from these distances and known data concerning the positional relationship 
amnne the litiht sources of the emitter, the receptor, and the nozzle element involved in the 
distance detection, and the position deviation and inclination of the chip component aasoroeo. on 
the nozzle element, are obtained based on the positions of these corners. 

[Claim 2] The chip component position detection method described in Claim 1 wherein diffuse 
light is emitted sequentially from two different light sources onto said chip component, distances 
between the base position and edges of the projection on said receptor corresponding to each 
light source are detected, the position of one corner of the chip component is obtained based on 
these distances and the positional relationship among said light sources, receptor, and nozzle 
element; positions of at least two corners of the chip component are obtained by repeating this 
processing, and the position deviation and inclination of the chip component adsorbed on the 
nozzle element are obtained based on these corner positions. 

[Claim 3] The chip component position detection method described in Claim 2 wherein the 
direction where said emitter and receptor are arranged is assigned as the X axis with the nozzle 
element as the origin, and the direction perpendicular to this is defined as the Y axis; the Y-axis 
position of one corner is obtained by emitting diffuse light from two different light sources onto 
the chip component at the first nozzle rotation angle, next, the Y-axis position of the corner is 
obtained by emitting diffuse light from two different light sources onto the chip component at the 
second nozzle rotation angle where the nozzle element is rotated 90°; the Y-axis position of said 
corner at the second nozzle rotation angle is taken as the X-axis position of said corner at the first 
rotation angle. 

[Claim 4] A chip component position detection device wherein, in a mounter equipped with an 
optical detection means which emits light onto a chip component adsorbed on a nozzle element 
installed on the head unit, and detects projection of the chip; said optical detection means consists 
of the emitter equipped with plural point light sources and emits diffuse light from these light 
sources onto said chip component and the receptor which receives the light at a position facing 
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said emitter across said chip; means are also installed which emit diffuse light from the best-fit 
light source among said light sources of said emitter for projecting each corner of the chip, and a 
computing means which obtains positions of said corners based on the projection detection data 
from said receptor and the specified data showing the positional relationship among the light 
source in the emitter, the receptor, and the nozzle element involved in said projection detection 
data, and obtains the position deviation and inclination of the chip component adsorbed on the 
nozzle element based on the positions of these corners. 

[Detailed Explanation of the Invention] 
[0001] 

[Technology Field of the Invention] This invention relates to a chip component position detection 
method and a device for detecting the adsorption condition of a chip component adsorbed on a 
nozzle element in a mounter.. 

[0002] 

[Prior Art Technology] Conventionally, a mounter is commonly known where a sm^ll piece of 
chip component such as an IC is adsorbed by the component-mounting head unit equipped with a 
oiomont frr,m thp. r.nmnnnent suddIv such as a tape feeder, transported to above a 
positioned printed board, and mounted onto the specified position on the printea Doara. in uus 
kind of mounter, for example, the head unit is set to be movable in the X-axis . direction and the Y- 
axis direction, and the nozzle element is set to be movable in the Z-axis direction and rotatable, 
and a driving mechanism is installed in each direction. 

[0003] A mounter is also commonly known of the kind as follows. It has an optical detection 
means which emits light onto a chip component adsorbed on a nozzle element, and detects the 
projection of the chip. Based on the projection detection by this optical detection means, the 
component adsorption condition is detected by the nozzle element, the position deviation and 
inclination of the component fcr example, and deviation of the component mounting position is 
corrected according to the detection. 

[0004] As the optical detection means, the main stream is the one where an emitter of parallel 
light and a receptor are arranged facing each other across a space that a nozzle element passes 
through, parallel light is emitted from the emitter onto a component adsorbed on the nozzle 
element, and the projection width of the component on the receptor is detected. However, 
because parallel light is emitted in this detection means, it needed to have a laser source, a 
condensing lens, a mirror, a parallel light forming lens, etc. in the emitter, causing problems of 
enlarging the size of the optical detection means and increasing the costs. 

[0005] Therefore, in order to solve these problems, the applicant of this application has 
developed a device and applied for a patent (Heisei 7, Tokkyo Gan No. 309494) where diffuse 
light is emitted from a point light source onto a chip component adsorbed on a nozzle element as 
it is being rotated around the nozzle axis, and the component adsorption condition is examined 
based on the projection detection data from the receptor by the diffuse light and the specified data 
showing the positional relationship among the emitter, receptor, and nozzle element. 


[0006] 

[Problems to be Solved by the Invention] According to the device, because diffuse light can be 
used as it is, there is no need of lens etc. to form parallel light. Therefore, it becomes possible to 
effectively suppress the size of the optical detection means etc., and achieve the intended 
objective. 

[0007] However, there is room to improve in the following respects. 

[0008] Namely, in the device, the nozzle rotation angles when distances between the base 
position and the edges of the projection become a minimum, and the minimum distances need to 
be obtained, which requires the sampling and processing of a large amount of data such as the 
projection detection data from the receptor and the rotation angle data from the encoder as the 
nozzle element is being rotated at a fixed speed. Therefore, there are cases where it takes a 
relatively long time in the processing for detecting the component adsorption condition. Also, 
because the minimum distances to the projection edges are examined as the chip component is 
being rotated, the time for detecting the component adsorption condition often varies significantly 
depending on the variation in the adsorption condition of the chip. 

[0009] This invention considers the situation and has an objective to provide a position detection 
method and a device for chips which can homogenize the processing time'regardless of the 
component adsorption condition while improving the processing efficiency in detecting the 
component adsorption condition. 

[0010] 

[Problem Resolution Means] In order to achieve the objective, this invention employs the 
following scheme. It is a position detection method for a chip component adsorbed on a nozzle 
element based on the detection of its projection, using an optical detection means equipped with 
an -emitter which emits light toward the chip component adsorbed on the nozzle element installed 
in the head unit of a mounter and a receptor which receives the light in the position facing against 
the emitter across the chip. Plural point light sources are installed in the emitter. Diffuse light is 
emitted onto the chip component selectively from these light sources, and the projection of the 
component on the receptor is measured. As the processing based on this component projection 
measurement, distances between the specified base position and edges of the projection on the 
receptor are detected, the chip component corner positions are obtained from these distances and 
known data on the positional relationship among the light sources of the emitter involved in the 
distance detection, the receptor, and the nozzle element, and the position deviation and inclination 
of the chip component adsorbed on the nozzle element are obiained based on the positions of 
these corners. 

[001 1] According to this method, either of the light sources in the emitter selectively emits light 
onto a chip; positions of the chip component corners are obtained from distances between each 
edge of the formed projection and the base position on the receptor, and known data on the 
positional relationship among the involved light sources, the receptor, and the nozzle element; and 
the position deviation and inclination of the chip component are obtained from these corner 
positions. Therefore, it becomes possible to obtain the position deviation and inclination of the 
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chip component from a relatively small amount of data, compared w ith the conventional devices 
which sample and process the detection data of the distances and nozzle rotation angle as the 
nozzle element is being rotated. 

[0012] In this method, the position deviation inclination of a chip component adsorbed on the 
nozzle element can be easily computed as follows. Diffuse light is emitted sequentially from two 
different light sources onto the chip, distances between the base position and edges of the 
projection on the receptor corresponding 10 each light sources are detected, the position of one 
corner of the chip component is obtained based on these distances and the positional relationship 
among the light sources, receptor, and nozzle element. By repeating this processing, positions of 
at least two corners of the chip component are obtained, and the position deviation and inclination 
of the chip component adsorbed on the nozzle element are obtained based on these corner 
positions. 

[0013] Also, positions of the corners can be accurately obtained as follows. The direction where 
the emitter and receptor a*'e arranged is assigned as the X axis with the nozzle element as the 
origin, and the direction perpendicular to this is defined as the Y axis. The Y-axis position of one 

. :; ;':ti:r.;i by fr ~™ <K<*»™nt Uoht cm, rr.ec nnto the cWd 

component at the first nozzle rotation angle. Next, the Y-axis position of the corner is obtained 
by emitting diffuse light from two different light sources onto the chip component at the second 
nozzle rotation angle where the nozzle element is rotated 90°. The Y-axis position of the corner 
at the second nozzle rotation angle is taken as the X-axis position of the corner at the first 
rotation angle. 

[0014] Also, in a mounter equipped with optical detection means which emit light onto a chip 
component adsorbed on a nozzle element installed on the head unit and detects the projection of 
the chip, this invention is characterized by the following. The optical detection means consists of 
the emitter equipped with plural point light sources and emits diffuse light from thecc-Hgiit sources 
onto the chip component and the receptor which receives the light at a position facing the emitter 
across the chip. Also installed are means which emit diffuse light from the best-fit light source 
among the light sources of the emitter for projecting each corner of the chip, and computing 
means which obtain positions of the corners based on the projection detection data from the 
receptor and the specified data showing the positional relationship among the light source in the 
emitter involved in the projection detection data, the receptor, and the nozzle element, and obtains 
the position deviation and inclination of the chip component adsorbed on the nozzle element 
based on the positions of these corners. 

[0015] By this device, it becomes possible to obtain automatically the position deviation and 
inclination of a chip component adsorbed on a nozzle element based on the method. 

[0016] 

[Embodiment of the Invention] The embodiments of this invention are explained based on the 
drawings. 
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[0017] Fig. 1 and Fig. 2 show an example of a mounter, to which the method of this invention is 
applied. As shown in the figures, a conveyer 2 for transporting printed boards is arranged on the 
platform 1 of the mounter, a printed board 3 is transported on the conveyer 2, and it stops at a 
specified mounting work position. The component supply 4 is arranged beside the conveyer 2. 
This component supply 4 is equipped with a feeder for supplying components such as many arrays 
of tape feeders 4a for example. 

[0018] Also, the head unit 5 is installed for mounting components above the platform 1. This 
head unit 5 is set movable between the component supply 4 and the component mounting section 
where the printed board 3 is located, and in this embodiment, it is set movable in the X-axis 
direction (direction of the conveyer 2) and the Y-axis direction (perpendicular to the X axis in a 
horizontal plane). 

[0019] In other words, the fixed rail 7 is installed, along with the ball screw axis 8 driven by the 
Y-axis servo motor 9, on the platform 1 in the Y-axis direction, the head unit supporting element 
1 1 is installed on the fixed rail 7, and a nut 12 installed on this supporting element 1 1 is combined 
with the ball screw axis 8. Also, the guiding element 13 is installed, along with the ball screw axis 

direction, the head unit 5 is supported to be movable on the guiding element .13, and a nut (not 
shown in the figure) installed in this head unit 5 is combined with the ball" screw axis 14. The 
supporting element moves driven by the operation of the Y-axis servo motor 9 in the Y-axis 
direction, and the head unit 5 moves driven by the X-axis servo motor 15 in the X-axis direction 
relative to the supporting element 11. Here, the Y-axis servo motor 9 and the X-axis servo motor 
15 are equipped with the encoders 10 and 16, respectively, which detect their driving positions. 

[0020] A nozzle element 21 in the head unit 5 is installed to adsorb a chip. This nozzle element 
21 is attached to be movable in the Z-axis direction (vertical direction) relative to the frame of the 
head unit 5 and rotatable around the R axis (the no^zie axis), and is driven by the Z-axis servo 
motor 22 and the R-axis servo motor 24. The Z-axis servo motor 22 and the R-axis servo motor 
24 are equipped with the encoders 23 and 25, respectively, which detect their driving position. 
Also, a load supply means is connected with the nozzle element 21 via a valve etc, so that a load 
from the load supply means is supplied to the tip of the nozzle element 21 with a specific timing 
when a component is adsorbed. 

[0021] The detection unit 30 constituting an optical detection means is attached on the bottom of 
the head unit 5. As shown in Fig. 3 and Fig. 4, this detection unit 30 emits light onto a chip 
component 20 when the component 20 is adsorbed on the nozzle element 21 and detects the 
projection of the component 20, and has a emitter 27 and a receptor 35 facing each other across a 
space 37 where the nozzle element 21 passes through when it moves vertically. 

[0022] The emitter 31 of the detection unit 30 is equipped with plural point light sources 
consisting of LEDs for example. In the embodiment shown in the figure, eight light sources 
32a-32h (first light source 32a - eighth light source 32h) are arranged along the Y-axis direction 
with specified intervals, and a slit 34 is formed extending horizontally on a wall plate 33 located in 
the forward emission direction of these light sources 32a~32h, so that diffuse light emitted from 
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the light source 32 expands horizontally through the slit 34. On the other hand, a line sensor 36 
consisting of a photosensitive elements such as CCDs arranged linearly, is installed in the receptor 

35.' 

[0023] Fig. 5 is an outline construction of the control system shown as a block diagram. In this 
figure, the control device 40 installed in the mounter has a CPU 41 that functions as computing 
means to examine the chip component adsorption condition, the motor controller 42 for driving 
the mounter, an A/D converter 43 and the data acquisition controller 44 for processing signals 
from the receptor 35 in the detection unit 30, memory 45, and the light source controller 46, to 
selectively turn on each of the first to eighth light sources, 32a - 32h in the detection unit. 

[0024] Each of the X-axis, Y-axis, Z-axis, and R-axis -servo motors 9, 15, 22, and 24 are 
connected to the motor controller 42, and the driving of each of the servo motors 9, 1 5, 22, and 
24 is controlled by the motor controller 42 in response to commands from the CPU 41. Also, the 
first light source 32a ~ eighth light source 32h are selectively turned on by the light source 
controller 46 in response to commands from the CPU 41. The measured data sent from the 
receptor 35 of the detection unit 30 are taken into the data acquisition controller 44 via the A/D 


[0025] The CPU 41 controls the motors 9, 15, 22, and 24 via the motor controller 42 so that 
component adsorption by the nozzle element 21 of the head unit 5, detection of the component 
adsorption condition using the detection unit 30, and component mounting onto the printed board 
3 are performed sequentially. When detecting the component adsorption condition, it lets the first 
light source 32a ~ eighth light source 32h selectively emit diffuse light through the light source 
controller 46, lets the data acquisition controller 44 take in the projection detection data from the 
receptor 35 in the detection unit 30, and examines the position deviation and inclination of the 
chip component 20 relative to the nozzle element 21 based on these projection detection data and 
the specified data showing the positional relationship among the first light source 32a ~ eighth 
light source 32h, the receptor 35, and the nozzle element 21. 

[0026] The detection of the component adsorption condition is performed in the following way 
for example. In the detection unit 30, diffuse light is emitted sequentially from a pair of 
predetermined light sources among the first light source 32a ~ eighth light source 32h, projection 
of the component on the receptor 35 is measured, distances between the base position mentioned 
below and the edges of the projection by each light source on the receptor 35 is detected, and the 
position of one corner of the chip component 20 is obtained from these distances and the known 
data on the positional relationship among the pair of light sources in the emitter 31, the receptor 
35, and the nozzle element 21. Then, two different pairs of light sources are turned on 
sequentially to obtain positions of two other corners of chip component 20. Based on the 
positions of the three corners, the position deviation (deviation of the component center relative 
to the nozzle center) and the inclination of the chip component 20 adsorbed on the nozzle element 
21 are examined, and the corresponding correction amounts for the mounting position are 
computed: the X-direction correction amount AX, the Y-direction correction amount AY, and the 
rotation angle correction amount A9. 
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[0027] Such processing is explained concretely by Fig. 6 ~ Fig. 12. Here in these figures, Cn is 
the nozzle center (center of the nozzle element 21) which is the rotational center of the chip, Cc is 
the center of the chip component 20, O is the origin (base position) on the receptor 35 
corresponding to the fourth light source 32d in the embodiment shown in the figure. Also, Ro is 
the center line connecting the light source 32 and the origin O, and Rc is a line which 
perpendicularly crosses the center line Ro and passes the nozzle center Cn. Also, in the example 
shown in these figures, the nozzle center Cn is located on the center line Ro. 

[0028] For example, in the adsorption condition of a chip component 20 shown in Fig. 6, if we 
define an X-Y coordinate system with the nozzle center Cn as its origin, denote the coordinates of 
the center Cc of the chip component 20 as (X0, Y0), and corners PI and P2 on a diagonal line of 
the chip component 20 as (XI, Yl) and (X2, Y2), then the coordinates of the center Cc of the 
chip component 20, namely the position deviation of the chip component 20, can be obtained as 
follows. 

[0029] 

[Eq. 1] X0 = (X1 + X2)/2 

Also, if we denote the coordinates of another corner P3 other than the corners P"l and P2 as (X3, 
Y3), inclination 9 (rotation angle) of the chip component 20 can be obtained as follows. 

[0030] 

[Eq. 2] tan 0 = (Y3 - Yl) / (X3 - XI). Therefore, 
0 = arc tan {(Y3 - Yl) / (X3 - XI)} 

Then, first of all, diffuse light is emitted sequentially from the first light source 32a and the second 
light source 32b, the distances from origin O to one edge of the component projection on the 
receptor 35, namely distances L and L' from the origin O to the edge of the projection formed by 
obstructing the light by the corner PI, are measured, and the Y coordinates of the component 
projection edge by light from each of the light sources 32a and 32b are obtained. To be concrete, 
the Y coordinates can be easily obtained by considering the sign of the measured values. 

[0031] Here defined are symbols: 

Zo : Distance from the light sources 32a~32h to the nozzle center Cn 
Z : Distance from each light sources 32a~32h to the receptor 35 
Lel~Le8 : Y coordinates of each light sources 32a-32h 

If we denote the Y coordinate of the component projection edge by light from the first light 
source 32a as LI and the Y coordinated of the projection edge by light from the second light 
source 32b as L2, the following two equations hold true. 


[0032] 
[Eq. 3] 

(2o-Xl)/Z = (Lel - Yl)/(Lel - LI) 


(Zo - XI) / Z = (Le2 - Yl) / (Le2 - L2) 

Therefore, from these equations the coordinates of the corner PI can be obtained as follows. 
[0033] 

[Eq. 4] Yl = (Lel-L2 - Le2Ll) / {(Lei - LI) - (Le2 - L2)} 
XI = Zo - Z-(Lel - Le2) / {(Lei - Ll) - (Le2 - L2)} 

Also, in the same way, as shown in Fig. 7 diffuse light is emitted sequentially from the third light 
source 32c and the fourth light source 32d r the distances L and L' from the origin O to the edge 
of the projection on the receptor 35 formed by obstructing the light by the corner P2, are 
measured, and the Y coordinates of the component projection edge by light from each of the light 
sources 32c and 32d are obtained. Here, if we denote the Y coordinate of the projection edge by 
light from the third light source 32c as Ll and the Y coordinate of the projection edge by light 
from the fourth light source 3 2d as L2, the following two equations hold true. 

[0034] 

(Zo - X2) / Z = (Le3 - Y2) / (Le3 - Ll ) 
(Zo - X2) / Z = (Le4 - Y2) / (Le4 - L2) 

Therefore, the coordinates of the corner P2 can be obtained as follows. 
[0035] 

[Eq. 6] Y2 = (Le3-L2 -Le4-Ll)/ {(Le3 - Ll) - (Le4 -L2)} 

X2 = Zo - Z(Le3 - Le4) / {(Le3 - Ll) - (Le4 - L2)} 

Furthermore, as shown in Fig. 8, diffuse light is emiued sequentially from the fifth light source 
32e and the sixth light source 32f, distances from the origin O to the edge of the projection on the 
receptor 35 formed by obstructing the light by the corner P3, are measured, and the Y coordinates 
of the component projection edge by light from each of the light sources 32e and 32f are 
obtained. Here, if we denote the Y coordinate of the projection edge by light from the fifth light 
source 32e as Ll and the Y coordinate of the projection edge by light from the sixth light source 
32f as L2, the following two equations hold true. 

[0036] 
[Eq. 7] 

(Zo - X3) / Z = (Le5 - Y3) / (Le5 - Ll) 
(Zo - X3) / Z = (Le6 - Y3) / (Le6 - L2) 

Therefore, the coordinates of the corner P3 can be obtained as follows. 
[0037] 

[Eq. 8] Y3 = (Le5 L2 - Le6Ll) / {(Le5 - Ll) - (Le6 - L2)} 
X3 = Zo - Z-(Le5 - Le6) / {(Le5 - Ll) - (Le6 - L2)} 
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Namely, because Zo, Z, and Lel~Le6 are pre-examined known values, by detecting distances L 
and L' from the origin 0 to the component projection edge on the receptor 35, each coordinate of 
the corners PI, P2, and P3 can be obtained, end the position deviation and inclination of the chip 
component 20 can be obtained from the coordinates of these corners PI, P2, and P3 and Eq. 1 
and Eq. 2. Then, based on this position deviation and inclination, the X-direction correction 
amount AX, the Y-direction correction amount AY, and the rotation angle correction amount A0 
can be obtained. 

[0038] By the way, in the processing to obtain each coordinate of the corners PI, P2, and P3 in 
the above way, the detection accuracy in the X-axis direction and the detection accuracy in the Y- 
axis direction have>a difference. 

[0039] Namely, if we compare changes of the projection edge by a corner PI (two-dot lines) on 
the receptor 35 when the chip component 20 (solid lines) is moved by the same distance (PAX = 
PAY) in the X-axis direction and the Y-axis direction as shown in Fig. 12, the change ALX in the 
X-axis direction is extremely small compared with the change ALY in the Y-axis direction when a 


[0040] Then, as an invention to obtain the X-axis direction coordinates more accurately, the 
nozzle element is rotated 90° from the condition shown in Fig. 6 - Fig. 8, diffuse light is emitted 
from the first light source 32a ~ the eighth light source 32h and distances from the origin O to the 
component projection edge on the receptor 35 are measured, and the Y-axis coordinates of each 
corners PI, P2, and P3 are obtained in the same way as the above. Namely, by detecting the Y- 
axis coordinates of each corners PI, P2, and P3 after rotating the chip component 20 by 90°, the 
X-axis coordinates of the each corners PI. P2, and P3 before the rotation are converted into the 
Y-axis coordinates and detected. 

[0041] To be concrete, as shown in Fig. 9 diffuse light is emitted sequentially from the fifth light 
source 32e and the sixth light source 32f. distances L and L' from the origin O to the edge of the 
projection on the receptor 35 formed by obstructing the light by the corner PI, are measured, and 
the Y coordinates of the component projection edge by light from each of the light sources 32e 
and 32f based on this, are obtained. Then, if we denote the Y coordinate of the projection edge 
by light from the fifth light source 32e as LI, the Y coordinate of the projection edge by light 
from the sixth light source 32f as L2, and the coordinates of the corner PI as (XV, Yl ! ), 

[0042] 
[Eq. 9] 

(Zo - XI') / Z = (Le5 - Yl') / (Le5 - LI) 
(Zo - XV) I Z = (Le6 - Yl') / (Le6 - L2) 

hold true, and from these equations, the Y-axis coordinate of the corner PI can be obtained as 
follows. 
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[0043] 

[Eq. 10] Yl* = (Le5 L2 - Le6 Ll) / {(Le5 - LI) - (Le6 - L2)} 

Therefore, the X-axis coordinate of the corner PI before the rotation becomes as follows. 
[0044] 

[Eq. 11] XI =-Yl' 

In the same way, as shown in Fig. 10 diffuse light is emitted sequentially from the seventh light 
source 32g and the eighth light source 32h r distances L and L' from the origin O to the edge of 
the projection on the receptor 35 formed by obstructing the light by the corner P2, are measured, 
and the Y coordinates of the component projection edge by light from each of the light sources 
32g and 32h are obtained. Then, if we denote the Y coordinate of the projection edge by light 
from the seventh light source 32g as LI, the Y coordinate of the projection edge by light from the 
eighth light source 32h as L2, and the coordinates of the corner P2 as (X2 : , Y2'), 

[0045] 
re ioi 

(Zo - X2') / Z = (Le7 - Y2') / (Le7 - LI) 
(Zo - X2') / Z = (Le8 - Y2') / (LeS - L2) 

hold true, and from these equations, the Y-axis coordinate of the corner P2 can be obtained as 
follows. 

[0046] 

[Eq. 13] Y2' = (Le7-L2 - LeSLl) / {(Le7 - LI) - (LeS - L2)} 

Therefore, the X-axis coordinate of the corner P2before the rotation becomes as follows. 
[0047] 

[Eq. 14] X2 = -Y2' 

Furthermore, as shown in Fig. 1 1 diffuse light is emitted sequentially from the third light source 
32c and the fourth light source 32d, distances L and L' from the origin O to the edge of the 
projection on the receptor 35 formed by obstructing the light by the corner P3, are measured, and 
the Y coordinates of the component projection edge by light from each of the light sources 32c 
and 32d are obtained. Then, if we denote the Y coordinate of the projection edge by light from 
the third light source 32c as LI, the Y coordinate of the projection edge by light from the fourth 
light source 32d as L2, and the coordinates of the corner P3 as (X3', Y3'), 

[0048] 
[Eq. 15] 

(Zo - X3 : ) / Z = (Le3 - Y3') / (Le3 - LI) 
(Zo - X3 ') / Z = (Le4 - Y3 ') / (Le4 - L2) 
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hold true, and from these equations, the Y-axis coordinate of the corner P3 can be obtained as 
follows. 

[0049] 

[Eq. 16] Y3' = (Le3L2 - Le4Ll) / {(Le3 - LI) - (Le4 - L2)} 

Therefore, the X-axis coordinate of the corner P3 before the rotation becomes as follows. 
[0050] • 

[Eq. 17] X3 = -Y3' 

In this way, by obtaining the X-axis coordinates of each corners PI, P2, and P3 of the chip 
component 20, the detection accuracy of the X-axis coordinates and the Y-axis coordinates can 
be made nearly equal. 

[005 1] Next, an example of control for component mounting performed by the control device 40 
is explained according to a flow chart in Fig. 13. 

[0052] When the processing shown in the flow chart in Fig. 13 has started, first ot all; movemeni 
of the head unit 5 in the X and Y directions and rotation (9 movement) of thefibzzle element 21 
are performed toward the component supply side (step Si). When moved to the specified 
position, the nozzle element 21 is lowered (step S2), and a chip component 20 is adsorbed (step 
S3). Next, the nozzle element 21 is lifted up to the component detection height where the chip 
component 20 rises to the height position of the emitter 31 and the receptor 35 of the detection 
unit 30 (step S4). On reaching the component detection height, the component position detection 
processing mentioned below begins. 

[0053] As the component position detection processing, diffuse light is emjtted-rcquentially from 
the first light source 32a and the second light source 32b of the emitter 31, the measurement data 
from the receptor 35 of the detection unit 30 are read in corresponding to each of these emissions, 
and the Y-axis coordinate (Yl) of a corner PI of the chip component 20 is obtained (step S5 ~ 
step S7). In the same way, diffuse light is emitted sequentially from the third light source 32c and 
the fourth light source 3 2d of the emitter 31, the measurement data from the receptor 35 of the 
detection unit 30 are read in corresponding to each of these emissions, and the Y-axis coordinate 
(Y2) of a corner P2 of the chip component 20 are obtained. Furthermore, the measurement data 
from the receptor 35 by emission from the fifth light source 32e and the sixth light source 32f are 
read in, and the Y-axis cooidinate (Y3) of a corner P3 of the chip component 20 is obtained (step 
S8~step S13). 

[0054] Then, after the nozzle element 21 has been rotated 90° (step SI 4), diffuse light is emitted 
sequentially from the fifth light source 32e and the sixth light source 32f of the emitter 31, the 
measurement data from the receptor 35 of the detection unit 30 are read in corresponding to each 
of these emissions, and by obtaining the Y-axis coordinate (YT) based on these data, the X-axis 
coordinate (XI) of the corner Pi of the chip component 20 before the nozzle rotation is obtained 
(step S 1 5 - step S 1 7). In the same way, diffuse light is emitted sequentially from the seventh light 


12 


source 32g and the eighth light source 32h, the measurement data from the receptor 35 of the 
detection unit 30 are read in corresponding to each of these emission, and the X-axis coordinate 
(X2) of the corner P2 before the nozzle rotation is obtained. Furthermore, the measurement data 
from the receptor 35 is read in by emission from the third light source 32c, along with the fourth 
light source 32d being read in, and the X-axis coordinate (X3) of the corner P3 before the nozzle 
rotation is obtained (step SIS ~ step S23). 

[0055] Then, based on the coordinate data of the corners PI, P2, and P3 obtained through the 
processing in steps S5-S23, the correction amounts AX, AY, and A0 are obtained (step C24). 

[0056] Once this kind of component position detection processing is finished, mounting position 
correction is performed using the correction amounts AX, AY, and A0 (step S25). Namely, the 
X-axis servo motor 15 and the Y-axis servo motor 9 are controlled so that the nozzle element 21 
reaches the target mounting position in the X and Y direction corrected by the correction amounts 
AX and AY, and the R-axis servo motor 24 is controlled so that the rotation angle of the nozzle 
element 21 becomes the target rotational angle corrected by the correction amount AO. Then, the 
nozzle element 21 is lowered, and the component 20 is mounted onto the printed board 3 (step 

[0057] In the device of the embodiment explained above, the first light source 32a ~ the eighth 
light source 32h of the emitter 3 1 are selectively turned on to emit light onto the chip component 
20, and positions of the corners PI, P2 S and P3 of the chip component 20 are obtained from the 
detection data of distance from the formed projection edge to the origin O on the receptor 35 and 
the known data showing the positional relationship among the first light source 32a ~ the eighth 
light source 32h, the receptor 35, and the nozzle element 21 (distance Zo from the light source 32 
to the nozzle center Cn, distance Z from the light source 32 to the receptor 35, and distances 
Lel~Le8 from the line Rc to each light sources 32a~32h), based on which the correction amounts 
AX, AY, and AG corresponding to the position deviation between the nozzle center position Cn 
and the component center position Cc and the nozzle rotation angle deviation are obtained. 
Therefore, compared with the conventional device which samples and processes the detection 
data of the minimum distances to the projection edges on the receptor and the nozzle rotation 
angles as the nozzle element is being rotated, the amount of data to be detected and processed for 
examining the chip component position deviation etc. becomes extremely small, and therefore the 
processing time for examining the chip component position deviation etc. can be efficiently 
reduced. 

[0058] Especially, in the conventional device which performs processing to obtain the minimum 
distances to the projection edges as the nozzle element is being rotated, the time necessary to 
detect the minimum value varies depending on the deviation amount of the chip, causing scatters 
in the time necessary' for the processing to examine the position deviation etc. However, by the 
device of the embodiment, because there is no need of the processing to detect the minimum 
values, the chip component position deviation etc. can be examined for a constant time regardless 
of the chip component deviation amount. 
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[0059] Here, the device of this invention is not limited to the embodiment but can be modified in 
various ways. 

[0060] For example, although the emitter in the detection unit 3 1 is designed so that the first ~ 
eighth light sources 32a~32h are arranged in the Y-axis direction with a specified interval and 
selectively emit light, the number, arrangement, and emission position of the light sources can be 
chosen adequately according to the size of the chip component 20 to be detected, the detection 
width of the line sensor 36, and the tolerable position deviation of the chip component 20 so that 
the corners PI, P2, and P3 of the chip component 20 can b" detected appropriately. In this case, 
although a dedicated light source can be installed for detecting each of the X-axis coordinates and 
Y-axis coordinates of the corners PI, P2, and P3 of the chip component 20, if we adopt a 
construction where the common light sources (the third light source 32c and the fourth light 
source 32d) can be used for detecting the Y-axis coordinate of the corner P2 (steps SS and S9) 
and the X-axis coordinate of the corner P3 (steps S21 and S22) as in the embodiment for 
example, we can suppress the number of light sources and simplify the construction of the emitter 
31. 

rnnAii Horo altWioh not esnerisHv exnlained in the embodiment, in the case where the 
projection edge is formed at two places on the receptor 35 due to the number, arrangement 
interval, etc. of the installed light sources, for example in the case where light "is obstructed by a 
component other than the corner PI and the projection is formed on the receptor 35, the data on 
the range of the projection edges formed by the corner PI on the receptor 35 within a predicted 
range of position deviation of the chip component 20 should be obtained beforehand, and the 
projection edge formed on the receptor 35 by the corner PI is detected based on these data at the 
time of real measurement, and distance from the origin O to the projection edge is measured. 
Here, if the projection edges by two corners can be formed at the same time on the receptor 35, 
distances from the origin O to both projection edges can be measured at the time of real 
measurement in ^.ch « case because the positions of two corners can be detected at the same 
time. 

[0062] Also, although the correction amounts AX, AY, and AG are obtained based on the 
positions of the corners PI, P2, and P3 of the chip component 20 in the embodiment, the shape of 
the chip component 20 may be memorized beforehand as known data, positions of the corners PI 
and P3 of the chip component 20 may be obtained, and the position of the corner P2 may be 
computed from these data and the known data on the component shape for example. 

[0063] Furthermore, the chip component 20 is rotated 90°, the Y-axis coordinates of the corners 
PI, P2, and P3 are obtained, and they are converted to the X-axis coordinates of the chip 
component 20 before the rotation in order to improve the detection accuracy of the X-axis 
direction of the corners Pi, P2, and P3 of the chip component 20 in the embodiment, in the case 
where the Y-axis coordinates obtained from the equations 4, 6, and 8 can be adopted in relation 
to the mounting accuracy; there is certainly no need to perform the processing of rotating the chip 
component 20 by 90° and detect the positions of the corners PI, P2, and P3. 

[0064] 
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[Efficacy of the Invention] In this invention, the optical detection means consists of an emitter 
which emits diffuse light to the chip component adsorbed on a nozzle element and a receptor 
which faces the emitter across the chip, and plural point light sources are arranged in the emitter. 
Diffuse light is emitted onto the chip component selectively from these light sources, and 
projection of the component on the receptor is measured. From distances from the specified base 
position to the projection edges on the receptor and the known data on the positional relationship 
among the light sources involved in the distance detection, the receptor, and the nozzle element, 
positions of the corners of the chip component are obtained, and the position deviation and 
inclination of the chip component adsorbed on the nozzle element are obtained based on the 
positions of these corners. Therefore, compared with the conventional devices which sample and 
process the detection data of the distances and nozzle rotation angles as the nozzle element is 
being rotated, it has less data to detect and process in order to examine the position deviation of 
the chip component etc. Therefore, it can improve the processing efficiency in detecting the 
component adsorption condition. Furthermore, by dispensing with the processing of obtaining the 
minimum of the distances, it becomes possible to homogenize the time necessary for the 
processing regardless of the component adsorption condition. 

r Z?- : : r 2Z" -1 — * : — " r * u " ^-""-^"ri 

[Fig. 1] An plane view of an outline construction of an embodiment of the mounter, to which this 
invention is applied. 

[Fig. 2] A front view of the same. 

[Fig. 3] A plane view of an essential part of an embodiment of a detection unit in one 
embodiment of this invention. 

[Fig. 4J An oblique view of the same, 

[Fig. 5] A block diagram showing the control system of the mounter. 

[Fig. 6] An illustration explaining a specific stage of position detection of a chip component 
(detection of the Y-axis coordinate of a corner PI). 

[Fig. 7] An illustration explaining a specific stage of position detection of a chip component 
(detection of the Y-axis coordinate of a corner P2). 

[Fig. 8] An illustration explaining a specific stage of position detection of a chip component 
(detection of the Y-axis coordinate of a corner P3). 

[Fig. 9] An illustration explaining a specific stage of position detection of a chip component 
(detection of the X-axis coordinate of a corner PI). 

[Fig. 10] An illustration explaining a specific stage of position detection of a chip component 
(detection of the X-axis coordinate of a corner P2). 
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[Fig. 11] An illustration explaining a specific stage of position detection of a chip component 
(detection of the X-axis coordinate of a corner P3). 

[Fig. 12] A figure explaining the difference between the X-axis detection accuracy and the Y-axis 
detection accuracy in the position detection of a chip. 

[Fig. 13] A flow chart showing a component mounting action including the position detection 
processing of a chip. 

[Explanation of the Codes] 
5: Head unit 
20: Chip 

21: Nozzle element 
24: R-axis servo motor 
30; Detection unit 
31: Emitter 

32a-32h: First lisht source - Eiahth lisht source 
35: Receptor 
36: Line sensor 
40: Control device 
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^ START ^ 


X, Y, and 9 moved 


Nozzle descends 


T 


Nozzle ascends to the 
detection position 


First light source turned on, 
and data read from the receptor 


and data read the receptor 


Third light source turned on, 
and data read from the receptor 


Fourth light source turned on, 
and data read from the receptor 


Fifth light source turned on, 
and data read from the receptor 


Sixth light source turned on, 
and data read from the receptor 


[Fig. 13] 


Fifth light source turned on, 
and data read from the receptor 


Sixth light source turned on, 
and data read the receptor 


Seventh light source turned on, 
and data read from the receptor 


1/~ 2 

Eighth light source turned on, | 


Third light source turned on, 
and data read from the receptor 


Fourth light source turned on, 
and data read from the receptor 


AX, AY, and AG obtained 


Mounting position corrected 


END ^ 
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